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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the improvement of the arrangement location of an air pump which can mitigate 
the pressure drop in a compression air supply path, that is, enabled it to improve compression efficiency 
while being able to carry out especially the whole engine miniaturization about the arrangement 
structure of the above-mentioned air pump for compressed airs in the air combustion injection type two- 
cycle engine which injected the fuel directly into the gas column with the compressed air. 
[Description of the Prior Art] 

Recently, the injection type two-cycle engine in a cylinder which injected the fuel directly into the gas 
column attracts attention from the advantageous point in the cure against exhaust gas, the rate of fuel 
consumption, etc. With this kind of engine, since he is trying to inject the above-mentioned fuel with the 
compressed air, an air pump is also needed besides the usual fuel pump. 
[Problem(s) to be Solved by the Invention] 

By the way, when adopting the above-mentioned injection type engine in a cylinder as a motor bicycle, 
in order to avoid enlargement of the whole engine unit, it becomes advantageous to carry out the direct 
drive of the above-mentioned air pump through a gear with a crankshaft. Therefore, the above- 
mentioned air pump will be arranged in which location of an engine unit. 

However, if the arrangement location of the above-mentioned air pump is caused how, trouble is caused 
to an entrainment posture, and an air pump becomes the obstacle of an operator's guide peg etc., the air 
duct length of the high-tension side becomes long, the pressure of the compressed air declines in the 
middle of a path, and there is concern to which compression efficiency becomes low. 
This invention aims at offering the air pump arrangement structure of a compact air fuel-injection type 
two-cycle engine with sufficient compression efficiency where were not made in view of the above- 
mentioned situation, and do not cause trouble to an entrainment posture or air duct length does not 
become long. 

[The means for solving a technical problem] 

While this invention makes a generator or a clutch project and arranging it to the 1 side of a crank case 
In the arrangement structure of the above-mentioned air pump for the compressed airs of an air fuel- 
injection type two-cycle engine where the cylinder head was equipped with the air fuel injection 
equipment which injects a fuel directly into a gas column with the compressed air The above-mentioned 
air pump is arranged to a part for the cylinder-body flank the above-mentioned generator by the side of 
one of the above-mentioned crank case, or around a clutch, and it is characterized by connecting this air 
pump and the above-mentioned air fuel injection equipment at a high-pressure path. 
[Function] 

Since the air pump has been arranged to a part for the cylinder-body flank around the generator arranged 
so that it might project in the 1 side of a crank case, or a clutch according to the air pump arrangement 
structure concerning this invention, and engine width of face does not spread with this air pump, and a 
part for the above-mentioned cylinder-body flank is seen from an operator side and it is separated and 
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located ahead, it does not almost become the obstacle of an operator's guide peg etc. 

Moreover, since the air pump has been arranged to a part for the above-mentioned cylinder-body flank, 

the air duct length of the high-tension side is short in approaching the air fuel injection equipment with 

which this air pump has been arranged at the cylinder head, and it ends, therefore high-pressure air can 

be supplied to a fuel injection equipment, without causing a pressure drop. 

[Example] 

Hereafter, the example of this invention is explained about drawing. 

Figs. 1 thru/or 5 are drawings for explaining the air pump arrangement structure of the air fuel-injection 
type two-cycle engine by one example of this invention, and, for Fig . 1 , the right side view of this 
, engine, Fig. 2 , and Fig. 3 are [ the cross-section side elevation of an accelerating switch device part and 
Fig J> of the cross-section flat-surface development view and Fig. 4 ] cross-section top views of a water 
pump part. 

In drawing, 1 is the injection type two-cycle engine in a cylinder equipped with this example structure, 
and this engine 1 is the thing of structure which carried out laminating conclusion of a cylinder body 3 
and the cylinder head 4 on the crank-case body 2, and equipped this cylinder head with the air fuel 
injection equipment 13. This fuel injection equipment 13 consists of the body section 14 which builds in 
valve element 14c which opens and closes injection nozzle 14b of this, and a fuel injection valve 15 
attached in this body section 14. In addition, 14a is an air rail for compressed-air supply, and 15a is a 
FEERU rail for fuel supply. 

Combustion crevice 4a which constitutes a combustion chamber 12 is cut in the inferior surface of 
tongue of the above-mentioned cylinder head 4 on the top face of the piston 6 mentioned later, and 
injection nozzle 14b of the above-mentioned air fuel injection equipment 13 has faced the core of this 
combustion chamber 12. Moreover, the front [ fuel injection equipment / 13 / of the above-mentioned 
cylinder head 4 / air ] side is equipped with the ignition plug 16. 

Into the cylinder liner 4 by which insertion fixing was carried out into the above-mentioned cylinder 
body 4, the piston 6 is inserted free [ sliding ], and small edge 7a of a connecting rod 7 is connected with 
this piston 6 with the piston pin 8. It connects with crank-arm 9a of a crankshaft 9 with the crank pin 10 
at large end 7b of this connecting rod 7. Moreover, the above-mentioned crank-arm 9a is held in crank 
case 2a of the crank-case body 2, and this crank case 2a is open for free passage to scavenging-port 5a 
which carried out opening in the middle of the above-mentioned cylinder liner 5 through scavenge air 
passage 3a formed in the above-mentioned cylinder body 3. 

Moreover, both ends are supported to revolve with the ball bearing 1 1 , and left-hand side lobe 9b of this 
crankshaft 9 is equipped with the above-mentioned crankshaft 9 so that the flywheel ignition magneto 
17 for a generation of electrical energy may project from the left-hand side wall of the crank-case body 
2. Moreover, this flywheel ignition magneto 17 is covered with the ignition-magneto covering 18. 
Moreover, right-hand side edge 9c of the above-mentioned crankshaft 9 is equipped with the kick gear 
19, the pump gear 20, and the moderation smallness gear 21, and it is fixed by the key 22. 
Moreover, in the above-mentioned crank-case body 2, the Maine shaft 23 and the drive shaft 24 are 
arranged in parallel with the above-mentioned crankshaft 9. It is equipped so that the clutch device 25 
may project at the right end of the above-mentioned Maine shaft 23 from the right-hand side wall of the 
above-mentioned crank-case body 2, and the clutch device 25 of a parenthesis is covered by bulge 
section 28a of a clutch cover 28. The above-mentioned moderation smallness gear 21 has geared to the 
moderation chain sprocket 26 which fixed to outer case 25a of the above-mentioned clutch device 25. 
Moreover, inner case 25b of the above-mentioned clutch device 25 has fixed on the above-mentioned 
Maine shaft 23, and each moderation primary gear 27a with which this Maine shaft 23 was equipped has 
geared to each moderation secondary gear 27b with which the above-mentioned drive shaft 24 was 
equipped. In addition, 27c is a sprocket for rear drives. 

The kick shaft 29 is arranged in parallel with this Maine shaft 23 in the backside [ the above-mentioned 
Maine shaft 23 ] upper part. The right end of this kick shaft 29 is projected to after [ the perimeter of the 
above-mentioned bulge section 28a of the above-mentioned clutch cover 28 ] flank part 28b, and the 
kick arm 30 has fixed to this lobe. Moreover, kick drive gear 31a with which shaft orientations were 
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equipped movable at the above-mentioned kick shaft 29 is connected with the above-mentioned kick 
gear 19 through middle gear 31b with which the above-mentioned drive shaft 24 was equipped free 
[ rotation ], and middle gear 31c with which it was equipped free [ rotation on the ****** Maine shaft 
23 ] at the time of a kick. 

And the fuel pump 32, the air pump 33, and the cooling water pump 34 are arranged in a part for before 
[ the perimeter of bulge section 28a of the above-mentioned clutch cover 28 ] flank part 28c, i.e., the 
cylinder-body 3 above-mentioned flank, (refer to the 1 st Fig. ). It is supported to revolve with 28d of 

*' bearings formed in before [ the above-mentioned clutch cover 28 ] flank part 28c by the revolving shaft 
35 of the above-mentioned cooling water pump 34, and the drive gear 36 which fixed to this revolving 

m , shaft 35 has geared on the moderation smallness gear 21 which fixed to the above-mentioned crankshaft 
9. Moreover, bolting immobilization of the wrap pump case 38 is carried out in the impeller 37 of this 
cooling water pump 34 at front [ above ] flank part 28c. In addition, 39 is the intake path of cooling 
water and 40 is a regurgitation path. 

The above-mentioned air pump 33 connects with crank-arm 44a of pumping axes 44 the piston 42 
inserted into this case 41 with a connecting rod 43, and has structure which supported these pumping 
axes 44 to revolve with the bearing 45a and 45b arranged in the above-mentioned clutch cover 28 while 
it fixes the air pump case 41 to before [ the above-mentioned clutch cover 28 ] flank part 28c. 41d of 
suction valves and 4 If of discharge valves are arranged in inlet port 41c formed in the cylinder-head 
covers 41a and 41b of the above-mentioned air pump case 41, and delivery 41e, respectively, and inlet 
port 41c is connected to the air cleaner 48 through the low pressure hose 47 for air installation. 
Moreover, chamber 47a for controlling pulsation of introductory air in the middle of this low pressure 
hose 47 is interposed. In addition, 48a is an air duct for connecting an air cleaner 48 to crank case 2a. 
Moreover, the above-mentioned delivery 41e is connected to the above-mentioned air rail 14a through 
the high pressure hose 70, and the regulator 69 is interposed in the middle of this hose 70. 
Moreover, the above-mentioned pumping axes 44 are equipped with the drive gear 46 which comes to 
build one way clutch 46c between input gear 46a and output gear 46b. The above-mentioned input gear 
46a could be freely rotated to pumping axes 44, and it has geared on the above-mentioned pump gear 20, 
and the above-mentioned output gear 46b is carrying out spline fitting at pumping axes 44. Thereby, 
rotation of a crankshaft 9 is transmitted to pumping axes 44 through the above-mentioned drive gear 46. 
Moreover, near the above-mentioned pumping axes 44, the speed-increasing system 49 for increasing 
the rotational frequency of the above-mentioned air pump 33 at the time of kick starting is arranged. The 
switch shaft 50 of this speed-increasing system 49 is equipped with the switch gear 51 by spline fitting 
possible [ sliding of shaft orientations ], respectively free [ rotation of this switch gear 51 and the major- 
diameter gear 52 which can be engaged and released ]. This major-diameter gear 52 has geared on the 
minor diameter gear 35 with which the above-mentioned output gear 46b was equipped pivotable, and 
this minor diameter gear 53 is connected with the driving member 55 with which the above-mentioned 
pumping axes 44 were equipped by spline fitting through the ratchet mechanism 54. And the shaft 
orientations in the support shaft 56 are supported by the above-mentioned switch gear 51, enabling free 
sliding, and the switch fork 57 for which this switch gear 51 is moved to shaft orientations is stopped. It 
switches to this switch fork 57, cam 58a of a rod 58 is inserted, and the above-mentioned switch fork 57 
moves to shaft orientations by rotating this rod 58. Moreover, the drive arm 59 has fixed to drive rod 
58b by which insertion fixing was carried out into the above-mentioned switch rod 58, and this is 
energized in the direction which the above-mentioned switch gear 51 and the major-diameter gear 52 
leave with the energization spring 60. The above-mentioned drive arm 59 is switched with the switch 
wire 63, and is connected with the end of an arm 62, and the other end of this arm 62 is in contact with 
the cam side of the cam member 61 with which the above-mentioned kick shaft 29 was equipped further 
again. 

The above-mentioned fuel pump 32 equips the pump case 64 of a trichotomy mold with the case 
covering 66 with which inlet port 66a was really formed, it is the thing of the structure which has 
arranged Rota 65a in the above-mentioned pump case 64, and the rotor shaft 65 with which this Rota 
65a was fixed is connected with the switch shaft 50 of the above-mentioned speed-increasing system 49. 
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Moreover, the pressure regulation device 68 in which the discharge-side pressure of a fuel is held 
uniformly is formed in the regurgitation path 67 side of the above-mentioned case covering 66 by 
energizing diaphram 68a by the predetermined spring force. 
Next, the operation effectiveness of this example is explained. 

In the usual operational status of this example engine 1 Rotation of a crankshaft 9 is transmitted to 
pumping axes 44 through input gear 46a of the pump gear 20 to the drive gear 46, one way clutch 46c, 
and output gear 46b. The air attracted by reciprocation of a piston 42 through 4 Id of suction valves from 
* the air cleaner 48 is compressed, it is breathed out through 41 f of discharge valves, and this compressed 
air is supplied to air rail 14a of the air fuel injection equipment 13 through a high pressure hose 70 and a 
regulator 69. Moreover, rotation of the above-mentioned crankshaft 9 is transmitted to the pumping axes 
65 of a fuel pump 32 through input gear 46a of the pump gear 20 to the drive gear 46, the switch gear 51 
of a speed-increasing system 49, and the switch shaft 50, and the fuel by which the pressure up was 
carried out with this pump 32 is supplied to fuel rail 15a of a fuel injection valve 15 through the 
regurgitation path 67. And injection supply of the fuel is carried out with the compressed air by this air 
fuel injection equipment 13 at a combustion chamber 12. 

If the kick arm 30 is broken in at the time of kick starting, rotation of this will be transmitted to a 
crankshaft 9 through the middle gears 31b and 31c and the kick gear 19 from kick drive gear 31a, and 
the usual kick-starting actuation will be performed. Moreover, rotation of this crankshaft 9 is transmitted 
also to input gear 46a and the switch gear 51 from the pump gear 20. On the other hand, treading-in 
actuation of the above-mentioned kick arm 30 switches through the cam member 61, the switch arm 62, 
and the switch wire 63, it is transmitted to a rod 58, and switches by this, fork 57 switches, and a gear 51 
is made to engage with the major-diameter gear 52. Therefore, it accelerates that rotation of the above- 
mentioned switch gear 5 1 is also at this major-diameter gear 52 and the minor diameter gear 53, and is 
transmitted to pumping axes 44 through a damper 54 and the output member 55. This usually accelerates 
and drives an air pump 33 from the time of operation. 

Thus, with this example engine 1, since it was made to usually drive an air pump 33 and a fuel pump 32 
with a crankshaft 9 at the time of operation, the compressed air and the fuel of a predetermined pressure 
required for the air fuel injection equipment 13 can be supplied, and injection in a cylinder can be 
realized. Moreover, at the time of kick starting, since rotation of the crankshaft 9 by treading in of the 
kick arm 30 is accelerated by the speed-increasing system 49 and it was made to transmit to an air pump 
33, also after leaving it for a long period of time, the compressed air of a predetermined pressure can be 
obtained easily, and it can start easily. 

Moreover, with this example engine 1 , since it has arranged to the cylinder-body 3 side around bulge 
section 28a of the clutch cover 28 equipped with the above-mentioned fuel pump 32, the air pump 33, 
and the cooling water pump 34 by the right lateral of the crank-case body 2, engine width of face is not 
expanded by arrangement of each pumps 32-34, and an engine can be miniaturized. Moreover, each 
above-mentioned pumps 32-34 will be located in a side far from an operator, and do not become the 
obstacle of an operator's guide peg etc. 

Moreover, since the air pump 33 is arranged to the above-mentioned cylinder-body 3 side, this pump 33 
is moreover arranged to longitude and this located the discharge part in the top 13, i.e., air fuel injection 
equipment, side, it is short, the distance 70, i.e., the high-pressure path, from this air pump 33 to air rail 
14a of the air fuel injection equipment 1 3, it ends, a fall in the middle of the path of the pressure of the 
compressed air can be mitigated, and compression efficiency becomes good. Moreover, since it has 
arranged in the above-mentioned location and has exposed to the method of outside, while a transit wind 
tends to hit, it is hard to be influenced of the heat from an engine, and compression efficiency improves 
also from this point. Moreover, inspection and repair in the point exposed to the method of outside to the 
mounted condition are possible. 

In addition, although the air pump 33 has been arranged to the clutch-cover 28 side of the crank-case 
body 2 in the above-mentioned example, an air pump may be arranged for the flywheel ignition magneto 
17 in this invention to a part for cylinder-body 3 flank around the wrap ignition-magneto covering 18. 
[Effect of the Invention] 
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Since the air pump has been arranged to a part for the cylinder-body flank around the clutch arranged so 
that it may project from a crank case, and a generator according to the air pump arrangement structure of 
the air fiiel-injection type two-cycle engine applied to this invention as mentioned above, while it is 
avoidable to become the obstacle of an operator's guide peg etc., there is effectiveness which shortens 
the distance to an air fuel injection equipment, and can improve compression efficiency. 



* [Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] While making a generator or a clutch project and arranging to the 1 side of a crank case In the 
arrangement structure of the above-mentioned air pump for the compressed airs of an air fuel-injection 
type two-cycle engine where the cylinder head was equipped with the air fuel injection equipment which 
injects a fuel directly into a gas column with the compressed air Air pump arrangement structure of the 
air fuel-injection type two-cycle engine characterized by having arranged the above-mentioned air pump 
to a part for the cylinder-body flank the above-mentioned generator by the side of one of the above- 
mentioned crank case, or around a clutch, and connecting this air pump and the above-mentioned air fuel 
injection equipment at a high-pressure path. 



[Translation done.] 
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